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SCIENTIFIC OPINION 
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Sodium carboxy methyl cellulose, bentonite, aluminium potassium sulphate  
for use in active food contact materials
1 
EFSA Panel on food contact materials, enzymes, 
flavourings and processing aids (CEF)
2, 3  
European Food Safety Authority (EFSA), Parma, Italy 
ABSTRACT 
This scientific opinion of EFSA deals with the risk assessment of the active substances sodium 
carboxymethylcellulose, bentonite and aluminium potassium sulphate dodecahydrate, CAS No 9004-
32-4, 1302-78-9 and 7784-24-9 respectively. The active substances form a mixture that is incorporated 
in articles such as pads, trays, lids. It is intended to be used as a moisture and liquid absorber in 
packaging for foods with short shelf-life, which are stored and retailed at refrigeration temperature or 
at room temperature, such as fresh fruit, fresh vegetables, and meat products. The mixture is not in 
direct contact with food being separated from it by a permeable non-woven fabric. 
To measure the capacity of the absorbent, absorbency tests were performed. Moreover, it was 
demonstrated that in real conditions of use overload does not occur. If the absorbent capacity is not 
exceeded, the migration of the active substances is expected to be negligible not giving rise to any 
safety concern. 
The CEF Panel concluded that the substances sodium carboxymethylcellulose and bentonite do not 
raise a safety concern for the consumer when used as moisture and liquid absorbers. Aluminium 
potassium sulphate dodecahydrate can be used in formulations with sodium carboxymethylcellulose 
(50-90% w/w) and bentonite (10-30% w/w) at levels up to 4% w/w. In all cases the absorbers must be 
placed in components in the food packaging preventing them from being in direct contact with food 
and the fluid absorption capacity of these absorbers must not be exceeded. 
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SUMMARY 
According to the Commission Regulation (EC) No 450/2009
4 of the Commission of European 
Communities of  29 May 2009 on active and intelligent materials and articles intended to come into 
contact with food, substances responsible for the active or intelligent function need first to be 
evaluated by the EFSA before their inclusion into a positive Community list. The procedure of the 
evaluation and the tasks of EFSA are described in the Regulation (EC) No. 1935/2004
5 of the 
European Parliament and of the Council of 27 October 2004 on materials and articles intended to 
come into contact with food.     
In the context of this evaluation procedure, following a request from the Ministry of Health, Welfare 
and Sport, The Netherlands, the Panel on  Food Contact Materials, Enzymes, Flavourings and 
Processing Aids (CEF) was asked to deliver a scientific opinion on sodium carboxymethylcellulose, 
bentonite and aluminium potassium sulphate dodecahydrate, with the respective  CAS No 9004-32-4, 
1302-78-9 and 7784-24-9, for use as a moisture and liquid absorber in food packaging. The dossier 
was submitted by the applicant, Maxwell Chase technologies LLC Atlanta USA. 
According to the applicant, the absorber is a mixture composed of sodium carboxymethylcellulose 
granules (50 to 90%), bentonite clay granules (10 to 30%) and aluminium potassium sulphate (1 to 
4%). The mixture is incorporated up to 38% w/w in articles such as pads, trays, containers, boxes, 
pouches, bags, lids. After water absorption, a firm gel is formed. The mixture and the gel formed do 
not come in direct contact with food being separated from it by a permeable non-woven fabric.  
To measure the capacity of the absorbent, absorbency tests were performed. Moreover, it was 
demonstrated that in real conditions of use overload does not occur.  If the intended use is respected, 
then the absorbent capacity is not exceeded and the migration of the active substances is expected to 
be negligible and it would not give rise to a safety concern. 
 
The CEF Panel concluded that the substances sodium carboxymethylcellulose and bentonite do not 
raise a safety concern for the consumer when used as moisture and liquid absorbers. Aluminium 
potassium sulphate dodecahydrate can be used in formulations with sodium carboxymethylcellulose 
(50-90% w/w) and bentonite (10-30% w/w) at levels up to 4% w/w. In all cases the absorbers must be 
placed in components in the food packaging preventing them from being in direct contact with food 
and the fluid absorption capacity of these absorbers must not be exceeded. 
  
 
                                                            
4 Commission Regulation (EC) No 450/2009 of 29 May 2009 on active and intelligent materials and articles intended to 
come into contact with food. OJ L 135, 30.5.2009, p. 3–11 
5 Regulation (EC) No 1935/2004 of the European Parliament and of the Council of 27 October 2004 on materials and articles 
intended to come into contact with food and repealing Directives 80/590/EEC and 89/109/EEC. OJ L 338, 13.11.2004, p. 4–
17 
 Sodium carboxymethylcellulose, bentonite,
aluminium potassium sulphate
 
 
3  EFSA Journal 2012; 10(10):2904 
TABLE OF CONTENTS 
Abstract .............................................................................................................................................................. 1 
Summary ............................................................................................................................................................ 2 
Table of contents ................................................................................................................................................ 3 
Background as provided by the legislation  ......................................................................................................... 4 
Terms of reference as provided by the applicant  ................................................................................................ 4 
Assessment ......................................................................................................................................................... 5 
1.  Introduction .............................................................................................................................................. 5 
2.  General information ................................................................................................................................. 5 
3.  Data available in the dossier used for this evaluation .............................................................................. 6 
4.  Evaluation  ............................................................................................................................................... 6 
4.1.  Non-toxicological data ........................................................................................................................ 6 
4.2. Toxicological  data  ............................................................................................................................... 7 
Conclusions ........................................................................................................................................................ 7 
Documentation provided to EFSA ..................................................................................................................... 7 
References .......................................................................................................................................................... 8 
Abbreviations ..................................................................................................................................................... 9 
 Sodium carboxymethylcellulose, bentonite,
aluminium potassium sulphate
 
 
4  EFSA Journal 2012; 10(10):2904 
BACKGROUND AS PROVIDED BY THE LEGISLATION 
Regulation (EC) No 450/2009 of the Commission of European Communities is a specific measure that lays 
down specific rules for active and intelligent materials and articles intended for contact with foodstuffs in 
addition to the general requirements established in Regulation (EC) No 1935/2004 of the European 
Parliament and of the Council on materials and articles intended to come into contact with food. Active 
materials and articles are intended to extend the shelf-life or to maintain or improve the condition of 
packaged food; they are designed to deliberately incorporate components that would release or absorb 
substances into or from the packaged food or the environment surrounding the food.  
The substance(s) responsible for the active and/or intelligent function of the material should be included in a 
positive list by the Commission following a safety evaluation by the EFSA according to the procedure 
described in the abovementioned regulations. 
According to this procedure the industry submits applications to the Member States competent Authorities 
which transmit the applications to the EFSA for evaluation.  The application is supported by a technical 
dossier submitted by the industry following the EFSA guidelines on “submission of a dossier for safety 
evaluation by the EFSA of active or intelligent substances present in active and intelligent materials and 
articles intended to come into contact with food” (EFSA, 2009).  
In this case, EFSA received an application from Maxwell Chase Technologies LLC Atlanta USA, requesting 
the evaluation of sodium carboxymethylcellulose, bentonite and aluminium potassium sulphate.  
TERMS OF REFERENCE AS PROVIDED BY THE APPLICANT  
The EFSA is required to carry out a risk assessment on the risks originating from the migration into food of 
the substances sodium carboxymethylcellulose, bentonite and aluminium potassium sulphate, used in 
moisture and liquid absorbers in food contact materials, and deliver a scientific opinion, according to the 
Regulation (EC) No 1935/2004 of the European Parliament and of the Council on materials and articles 
intended to come into contact with food. 
The opinion of the EFSA will be considered by the Commission for adoption of a Community list of 
authorised substances where according to the Regulation (EC) No 450/2009 there will be specified: 
(a) the identity of the substance(s);  
(b) the function of the substance(s);  
(c) the reference number;  
(d) if necessary, the conditions of use of the substance(s) or component;  
(e) if necessary, restrictions and/or specifications of use of the substance(s);  
(f) if necessary, conditions of use of the material or article to which the substance or component is added or 
into which it is incorporated.  
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ASSESSMENT  
 
1.  Introduction 
The European Food Safety Authority was asked by the Ministry of Health, Welfare and Sport, The 
Netherlands, to evaluate the safety of the powder mixture of sodium carboxymethylcellulose, bentonite, 
aluminium potassium sulphate dodecahydrate, with CAS numbers 9004-32-4; 1302-78-9; 7784-24-9.  The 
request has been registered in the EFSA’s register of received questions under the number EFSA-Q-2011-
00302. The dossier was submitted by the applicant, Maxwell Chase Technologies LLC Atlanta USA. 
 
2.  General information 
According to the applicant, the active substances sodium carboxymethylcellulose, bentonite, aluminium 
potassium sulphate dodecahydrate are in the form of a powder mixture. It is intended to be used as a 
moisture and liquid absorber in packaging for  fresh  fruit (including  ready to eat fruits), fresh vegetables, 
meat and meat products including poultry and game, bakery wares, fish and fish products including mollusks 
crustaceans and echinoderms, with short shelf-life, which are stored and retailed at refrigeration temperature 
or at room temperature. 
The mixture as such has not been evaluated by the SCF or EFSA in the past.   
However: 
•  Sodium carboxymethylcellulose (E466) is an approved food additive included in the Directive 
95/2/EC
6. Sodium carboxymethylcellulose may be added to all foodstuffs following quantum satis 
principle, except in products for the dietary management of metabolic disorders, where the limit of 
use is 10 g/l or kg
7.  In addition, carboxymethylcellulose and its sodium salt are authorised as 
additives for plastic materials and articles in contact with foods (Regulation (EU) No 10/2011
8) with 
no specific restrictions. 
•  Bentonite is authorized as additive for plastic materials and articles in contact with foods (Regulation 
(EU) No 10/2011) with no specific restrictions. The substance is also an approved food additive 
included in the Directive 95/2/EC. Bentonite (E558), can be used as a carrier for colours with a 
maximum of 5% w/w in food. 
•  Aluminium potassium sulphate is an approved food additive (E522) included in the Directive 
95/2/EC. The following restrictions are indicated: 30 mg/kg in egg white; 200 mg/kg in candied, 
crystallized and glacé fruit and vegetables (expressed as aluminium). The concentration of 
                                                            
6 EUROPEAN PARLIAMENT AND COUNCIL DIRECTIVE No 95/2/EC of 20 February 1995 on food additives other than 
colours and sweeteners. OJ L 61, 18.3.1995, p. 1-63 
7  FOOD ADDITIVES PERMITTED IN DIETARY FOODS FOR INFANTS AND YOUNG CHILDREN FOR SPECIAL 
MEDICAL PURPOSES AS DEFINED IN DIRECTIVE 1999/21/EC (Commission Directive 1999/21/EC of 25 March 1999 on 
dietary foods for special medical purposes, (OJ L 91, 7.4.1999, p. 29).) 
8 COMMISSION REGULATION (EU) No 10/2011 of 14 January 2011 on plastic materials and articles intended to come into 
contact with food OJ L 12. 15.1.2011, p. 1-89 Sodium carboxymethylcellulose, bentonite,
aluminium potassium sulphate
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aluminium will be further restricted by 1 February 2014
9: 25 mg/kg in liquid egg white for egg 
foams and 200 mg/kg in candied cherries. Aluminium is also listed in the Regulation (EU) No 
10/2011 on plastic materials and articles in contact with foods with no specific restrictions. In 2008, 
the AFC Panel of the EFSA evaluated aluminium and established a TWI of 1 mg/kg bw/week 
(EFSA, 2008).   
 
3.  Data available in the dossier used for this evaluation 
The studies submitted for evaluation followed the EFSA guidelines on submission of a dossier for safety 
evaluation by the EFSA of active or intelligent substances present in active and intelligent materials and 
articles intended to come into contact with food (EFSA, 2009). 
Non-toxicity data: 
−  data on identity of the active substances 
−  data on physical and chemical properties of the substances 
−  data on the manufacturing process of the active materials 
−  data on the intended use and mode of action  
−  data on liquid absorption capacity 
−  data on migration of aluminium  
−  data on existing authorizations 
 
Toxicity data:  
−  None 
 
4.  Evaluation 
4.1.  Non-toxicological data 
The moisture and liquid absorber is a mixture consisting of sodium carboxymethylcellulose granules (50 to 
90%), bentonite clay granules (10 to 30%) and aluminium potassium sulphate (1 to 4%).  
The mixture of the active substances is incorporated up to 38% w/w in articles such as pads, trays, 
containers, boxes, pouches, bags, lids. The target function is to absorb moisture and liquids which are 
released or likely to be exuded from food. After water absorption, a firm gel is formed. The mixture and the 
gel formed do not come in direct contact with food being separated from it by a permeable non-woven fabric. 
To measure the capacity of the absorbent, absorbency test with 0.2% saline solution were performed  at 
refrigerated temperature (0-4°C) and applying a pressure of around 70g/dm
2. 24 to 40 g of 0.2% saline 
solution per g absorbent were absorbed in 1-4 days.  
 
The applicant also provided studies on migration of aluminium in water and in 3% acetic acid for 10 days at 
40°C, from articles containing the absorbent mixture. The volume of simulant was more than the necessary 
                                                            
9 COMMISSION REGULATION (EU) No 380/2012 of 3 May 2012 amending Annex II to Regulation (EC) No 1333/2008 of the 
European Parliament and of the Council as regards the conditions of use and the use levels for aluminium-containing food additives 
OJ L 04. 05.1.2012, p. 14-38 Sodium carboxymethylcellulose, bentonite,
aluminium potassium sulphate
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to overload the system.  In these tests the highest migration of aluminium measured in 3% acetic acid, the 
worst case simulant for metal ions, was 5.5 mg/l. The Panel noted that the conditions of this test do not 
reflect the intended use and give rise to unrealistically high migration. 
Moreover, to demonstrate that in real conditions of the intended use overload does not occur, the applicant 
provided studies with real foods (tomato slices in trays and watermelon in contact with lids, 5 and 10 days at 
4°C). In this experiment, the amount of fluid not absorbed was measured. For tomato slices, even after 10 
days no remaining fluid was observed. In the case of the watermelon, after 5 days, no remaining fluid was 
observed. Whereas after 10 days, when the food was visibly deteriorated, only up to 1 ml of fluid remained.   
Even if the concentration of aluminium in the 1 ml remaining fluid were as high as 5.5 mg/l (the highest 
migration determined in 3% acetic acid), and under the assumption that all of the aluminium in the exudate 
would be consumed together with food , based on the amount of food in the container  the aluminium level in 
the food would  be up to 0.016 mg /kg. 
 
Therefore, the Panel notes that if the intended use is respected, then the absorbent capacity is not exceeded 
and the migration of the active substances is expected to be negligible.  
 
4.2.  Toxicological data 
The active substances constituting the absorbent mixture have already been evaluated from the toxicological 
point of view and they are authorised in the EU legislation as direct food additives and additives for plastic in 
contact with food.  For the purpose of this evaluation, no further toxicological data are necessary. 
 
According to the results of studies under conditions deliberately designed to result in overload of the 
absorber so that backflow migration could occur, the migration of aluminium might be up to 0.016 mg /kg 
food. The Panel took note of the opinion of the AFC Panel (EFSA, 2008) setting a TWI of 1 mg/kg bw/week 
for aluminium. Based on a conservative scenario of consumption of 1 kg of food per day containing 
aluminium migrated at the level of 0.016 mg/kg, (16 µg /kg food)  an adult of 60 kg bodyweight in one week 
time would be exposed to 2 µg Al/kg bw/ per week, corresponding to 0.2% of the TWI set in 2008. 
The Panel considers that under the intended conditions of use where no overload of the absorber is expected 
to occur, the absorber formulation is toxicologically acceptable. 
 
CONCLUSIONS  
The CEF Panel concluded that the substances sodium carboxymethylcellulose and bentonite do not raise a 
safety concern for the consumer when used as moisture and liquid absorbers. Aluminium potassium sulphate 
dodecahydrate can be used in formulations with sodium carboxymethylcellulose (50-90% w/w) and 
bentonite (10-30% w/w) at levels up to 4% w/w. In all cases the absorbers must be placed in components in 
the food packaging preventing them from being in direct contact with food and the fluid absorption capacity 
of these absorbers must not be exceeded. 
 
DOCUMENTATION PROVIDED TO EFSA 
Dossier referenced: EFSA/CEF/FCM/2251 and EFSA/CEF/FCM/2749. Dated: 11 February 2011 and 8 May 
2012. Submitted by Maxwell Chase Technologies LLC Atlanta USA.  Sodium carboxymethylcellulose, bentonite,
aluminium potassium sulphate
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